Samples of bulk milk were taken from all 33,636 Dutch dairy herds in November 1994 and tested for the presence of bovine herpesvirus 1 (BHV-1) antibodies with a gB-blocking ELISA. Sixteen per cent of the herds had a negative BHV-1 status in the bulk milk. Farms with only dairy cows were 1-9 times more likely to have a negative or weakly positive BHV-1 status than herds which also had beef/veal animals. Farms in areas containing less than one herd/km2 were 1-5 times more likely to have a negative or weakly positive BHV-1 status than herds in areas with more than three herds/km2. Differences in numbers of animals per unit area were not significantly associated with BHV-1 status. The probability of herds having a negative or weakly positive BHV-1 status decreased linearly with herd size by a factor of 1-2 per 10 animals. The purchase of stock was significantly associated with a negative or weakly positive BHV-1 status, but there was an interaction between farm type and purchase of stock. For farms with both dairy and beef/veal animals there was a weak association between the purchase of stock and BHV-1 status. For pure dairy herds the probability of having a negative or weakly positive BHV-1 status decreased linearly with the numbers of purchased stock by a factor of 1-3 per 10 animals purchased.
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BOVINE herpesvirus 1 (BHV-1), a herpesvirus of cattle, causes several diseases, including infectious bovine rhinotracheitis and infectious pustular vulvovaginitis. After a primary infection the virus remains latent, a condition characterised by the absence of infectious virus Wijler 1984, Van Engelenburg and others 1995) , but it may be reactivated and re-excreted and induce primary infections in susceptible animals (Hage and others 1996) . The virus is introduced into herds, principally by the purchase of animals which are either in the acute phase of a primary infection or latently infected (Thiry and others 1986, Wentink and others 1993) . Other routes of introduction, including transmission by human beings, semen and windbome virus appear to be of minor importance (Wentink and others 1993) . After the virus has been introduced into a herd, it is transmitted mainly by direct contact between cattle.
Since Switzerland and Denmark eradicated BHV-1, attention has been focused on the eradication of the virus from the European Union. Switzerland and Denmark were able to eradicate BHV-1 by test and removal procedures for serologically positive animals because of its low prevalence at the start of the eradication programme (Bitsch 1978, Ackermann and others 1990) .
In countries with a high prevalence of the disease, eradication is only economically feasible by the prevention of new infections combined with an increased rate of removal of infected animals. New infections do not occur if virus transmission within and between populations can be prevented. Marker vaccines, which allow the serological differentiation of infected animals in a vaccinated population, might reduce virus transmission and be valuable tools in an eradication programme. However, virus transmission was not completely prevented by vaccinating cattle with these marker vaccines for BHV-1 (Bosch and others 1996) . Improved management practices will therefore be necessary to prevent virus transmission within and between herds and eradicate BHV-1 effectively. To determine some of the potential risk factors, the epidemiological characteristics of BHV-1 infections in the Netherlands have been studied by testing the bulk milk of all the dairy herds for antibodies to BHV-1.
Materials and methods

Bulk milk testfor antibodies against BHV-I
In the Netherlands all dairy herds are bulk milk sampled every fortnight to measure milk quality. These samples are taken by the lorry-drivers when they collect the milk and identified by the unique number combination of the milk factory and the number of the farmer's tank. The sample bottles are labelled with a bar-code sticker available at the farm, and the bar-code is read electronically at the milk control station. From the milk control station the samples, together with the electronic identification, are sent on to the Animal Health Service where their identification is combined by a computer programme with the unique farm number.
In 1998, the Netherlands will start a compulsory BHV-1 eradication programme. To make Dutch farmers aware of their BHV-1 status, samples of the bulk milk were taken from all the 33,636 dairy farms in November 1994 and tested for the presence of BHV-1 antibodies with a gB-blocking ELISA (Kramps and others 1994) . The ELISA in individual blood or milk samples is highly sensitive; with the cut-off point set at 50 per cent blocking, its sensitivity is 99 per cent and its specificity 96 per cent. The ELISA can also be used on bulk milk, but owing to the dilution of the antibodies by milk from uninfected cows the test is less sensitive. Testing 818 bulk milk samples derived from BHV-1 free Danish herds, the mean blocking percentage plus three times the standard deviation was 10 per cent (J. A. Kramps, unpublished observations) . In bulk milk a blocking percentage of <10 in the ELISA was therefore considered to indicate a negative BHV-I status. When the sample had a blocking percentage between 10 and 50, the BHV-1 status was classified as weakly positive, and blocking percentages >50 were considered positive. Frankena and others (1997) indicated that the probability of a positive bulk milk status being detected on a farm with 4 per cent infected animals was 25 per cent. Hartman and others (1997) found that up to 20 per cent of seropositive animals (including youngstock) may be present on a farm where the bulk milk result is negative. The ELISA tests for BHVI antibodies were done at the four regional laboratories of the Animal Health Service. In order to be sure that the results from the four laboratories were comparable, approximately 100 samples were tested at each of the laboratories. Results indicated that the laboratories were mutually consistent.
Epidemiological characteristics
In the Netherlands there is a cattle identification and registration system. All animals are identified by eartags on which a unique nine-digit number is printed. The animals are registered in the system computer and all movements are recorded using information from the breeder, seller, buyer or slaughterhouse. Information on animals purchased over the past 15 months is available directly and is then stored in a historical database. The following information was extracted from the system: 1) The number of animals purchased in the 15 months from June 1994 to September 1995. Information was collected from a period partly after the survey of bulk milk to provide an impression of the attitude of the farmer towards purchase of stock.
2) The number of animals more than 24 months old.
3) The Statistical analysis
The BHV-1 status of the bulk milk was defined on an ordinal scale as either negative, weakly positive or positive. This type of data can be analysed using simultaneous logistic regressions on cumulative probabilities, using a proportional odds model (McCullagh and Nelder 1989) . The BHV-1 status was modelled with the available independent variables: purchased stock, size of herd, type of farm, numbers of herds and animals per kM2, using the SAS procedure (SAS Institute 1996) . Biologically plausible twoway interaction terms were included in the final model. The linearity of the regression estimates for the continuous variables was checked graphically. When there was a lack of linearity, continuous variables were categorised.
Although the chi-square score for testing the proportional odds assumption indicated a lack of support for this assumption (chisquare = 34-3, seven degrees of freedom, P=0.0001), the results were used because the large number of cases gave such power to the analysis that very small differences were significant.
A total of 32,955 (98 per cent) dairy herds with complete information on the potential risk factors and BHV-1 status of bulk milk were used in the statistical analysis. For ease of interpretation, the regression coefficients were exponentiated to obtain odds ratios (OR), which give an approximate estimate of the relative risk of a factor for a specified event, in this case the BHV-1 status in bulk milk. This approximation is closest when the prevalence of an event is low. As the prevalence of a positive BHV-1 status bulk milk in the Netherlands is about 75 per cent (Van Wuijckhuise and others 1993), it was decided to model the potential risk factors on the prevalence of a negative BHV-1 status. An OR significantly smaller than 1-0 indicates that the factor reduces the probability of the event, whereas an OR greater than 1-0 indicates that the factor increases the probability of the event.
In using the multivariate model, the OR for a specific factor has been adjusted for the other factors in the model. An OR was considered to be statistically significant if 1.0 did not fall within the 95 per cent confidence interval (ci) of the OR.
Results
In 1995 there were about 3.8 million cattle in the Netherlands, of which approximately 1-2 million were dairy cows. There were 71,903 farms of which 33,636 were dairy herds. The average number of dairy cows per herd was 55, with a range from eight to 607. The mean number of cattle herds per km2 in the postal code areas was 1-99, with a range from 0-23 to 4-16 and the mean number of animals/km2 was 126, with a range from five to 332.
Sixteen per cent of the herds were negative for BHV-1 in the bulk milk and 14-5 per cent were weakly positive. The distribution of potential risk factors by BHV-1 status is shown in Table 1 . Fig 1 shows the distribution of herds with a weakly positive or positive BHV-1 status. Areas in the western and central part of the Netherlands and some areas in the southern part had the highest proportion of such herds.
There was a linear decrease in the odds of a herd having a negative or weakly positive BHV-1 status with an increase in herd size (Table 2) . For example, an increase in herd size of 10 animals resulted in an odds ratio of 0.84 (e-0169) and thus a decrease in the probability of the herd having a negative or weakly positive BHV-1 status by a factor 1-2 (1/0-84).
><arms with only dairy cows were 1-9 times more likely to have a negative or weakly positive BHV-1 status than farms which also had beef or veal.
Farms in areas with less than one herd/km2 were approximately 1-5 times more likely to have a negative or weakly positive BHV-1 status than farms in areas with more than three herds/km2. However, differences in the numbers of animals per unit area were not significantly associated with BHV-1 status.
" The purchase of stock was significantly associated with a negative or weakly positive BHV-1 status, but there was a significant (P<0.001) interaction term between farm type and purchase of stock.
In herds with both dairy cows and beef/veal, there was a weak asso- (Hartman and others 1997) .
These results agree with the suggestion of Thiry and others (1986) and Wentink and others (1993) in the administrative terms of the identification and registration system, 'sold' by mistake at drying-off and had to be 'purchased' at calving. At the higher levels the relationship may have been underestimated as a result of the grazing of stock on 'community pastures'. In the identification and registration system they would have been 'sold' to another farm and later 'purchased back'. Nowadays, owing to the awareness of farmers of disease risks, stock may be grazing on other farms, but will not be in contact with other animals. The movement of animals to shows, to centres for export or to auction markets (but not sold) are not registered in the information system. Such animals may have been 'at higher risk', but this effect could not be taken into account in this study.
A small herd was associated with a higher probability of having a negative or weakly positive BHV-1 status. The general basis for such a relationship was seen in studies in pigs by Willeberg and others (1994) and Stegeman and others (1995) . In smaller herds there are fewer susceptible animals throughout the year, so that the infection may not be sustained because it is below the epidemic threshold. Furthermore, larger herds are usually housed loose in barns, with more contact possible between infected and susceptible animals, and they may have more visits by farmers, artificial inseminators, veterinarians and traders. Vaccination is also more often used in larger herds.
In the Netherlands there are approximately 2000 farms with both dairy cows and beef or veal cattle. The analysis of potential risk factors indicates that having only dairy cows on the farm increases the probability of having a negative BHV-1 status. On the one hand the BHV-1 infection status of pure veal, beef and suckle herds is much lower than in Dutch dairy herds (Animal Health Service, unpublished data). On the other hand, although the effect has been corrected for purchase, purchased animals on these farms come from many farms and have often been mixed with other animals at market places before they arrive on the farm. Moreover, around 63 per cent of beef herds are vaccinated (Animal Health Service, unpublished data) and it is very likely that a dairy unit on the same farm would then also be vaccinated.
Herds in areas with fewer herds per km2 had a higher probability of having a negative BHV-1 status than herds in areas with larger numbers of herds. This relationship was also observed in the case of pseudorabies virus in pigs (Austin and Weigel 1992, Stegeman and others 1995) . It seems clear that a higher density of herds increases the potential for the transmission of the virus from herdto-herd through, for example, visits by animal handlers, windborne aerosols, and contact between animals in the grazing season (Wentink and others 1993) . The number of animals per km2 was not significantly associated with BHV-1 status. It appears that the number of herds in an area is of more importance than the number of animals in each herd.
Many diseases may be introduced on to farms by the purchase of animals, by contact with animals, and by contact with animal handlers (Wentink and others 1993, van Schaik and others 1996, Stegeman and others 1996) . These factors should motivate farmers to maintain a closed herd and have a hygiene barrier for people who have to be in contact with their animals.
However, although in the winter of 1995 some Dutch farms were evacuated because of the threat of floods and their animals were kept on other farms for about a week, a pilot study showed no difference in spread of BHV-I between the evacuated and control farms (Lambrecht 1997 The abscess was located between the reticulum and ventral peritoneum in two of them, between the reticulum and right thoracic wall in two and between the reticulum and spleen in the other cow. A foreign body penetrating the abscess could be visualised ultrasonographically in one cow. In two cows, the abscesses were drained through an ultrasound-guided transcutaneous incision. In the other three cows, the abscess was incised and drained from within the reticulum during a rumenotomy. Ultrasonographic examination revealed that the abscess had been completely evacuated in four cows, but only by about two-thirds in the remaining cow. All the cows were clinically healthy when they were discharged.
IN cattle, a reticular abscess is a frequent complication of traumatic reticuloperitonitis. It is often associated only with vague signs of chronic indigestion and is therefore difficult to diagnose. Comprehensive descriptions of the clinical signs of traumatic reticuloperitonitis have been given by Dirksen (1970) , Guard (1990) and Radostits and others (1994 
